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Penzias and W i l s o n  1 have recently obtained evidence for a background \ 
radiation temperatuFe of 3.5 * 1.0 OK a t  4080 )ac/s. 

tion ames Avmn a universal themndymdc radiation field at t h i s  tempeza-8 

the correi3ponding energy density is - lO-= erg mo3, about a hundred' times 

the intergalactic energy density of starlight. Su& a hi& radiation density 

must have an impartaat application to the pmblen of the Inverse Coqpton 

effect, euggested by Felten and m e o n  as the source of cosmic x-rays and 
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The energy loss rate f'roaarelativistic electrons due to the inverse 

Ccnupton effect is  related in a simple way to the synchrotron energy loes r a t e 8  

by 

Inverse Conmton bss Rate 
synchrotroa Iase ate 

aerw Density of Radiation Field 
8 

$/k* 
F 

where E is the mSgnetlC inteneity. S i n c e  8 COZddereble timauTLt O f  inforPra- 

tian is already available concerning eyncbrotron emission i n  the Galaxy and 

in radio 6ource6, W s  relatian can be used to estimate the imporknee sf the 
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**inverse -ton effect .  %e btter i s  eqyivalent to synchmtron radiatiosr (80 

- far a43 energy eaission rates are concerned) in an 'effective magnetic field' 

of intensity a 3 (~nergy knsity of Radiation Field)*. with *m-u erg a-3.  

far the enex-= density, the etpivalent Field has meneity 4.3 x log6 g;eues. 

!i!hla is probably caprgereble wlth the magnetic f'ield in the Galaxy and in mar;g~ 

extraga3actia radio It foUcmm that the lxrveroe Caaptcm radjation 

&S%Zlg fhe backgrarnn diScaVered bp -&tis and abOa 8- prababv 

be as strong in l p ~ q y  cases 88 the synchrotron radiation. 

Consider next the frequency that the inverse Cauptcm radiation i n  likely 

to have. 

is  at -10' I, and the sverage 
8 relativistic clew of energy m2 such a quantum acqpizee energy 

-log3 r2 eV. Slnce the e3rctrans in radio source8 ere belleved to have 

typical -@ea of '1 BeV, Le., 7 RJ 2OO0, the resulting quantum energ&ea 

fa l l  in the region of the ObaerpatiODls of Giacconi, ourslry, &OW, and 

Ros~ i ,~  and of Bovyer, Byran, Chubb, and Friednmnn, 

For e teBliparaffulc of 3.5 % the mnr(wrm of the Plan& distribution 

energy -loo3 ev. After scattering bp 

4 0 

Le., at 5 3  A. 

U s i o n  of x-rays by a typical radio galaxy should be of order lo4" to 
44 -1 26 10 erg sec . A system auch as mu6 A, lying at  a distance of - 5 X 1 0  can, 

would give an x-ray flux at the Barth of order 10 erg caw2 set", showing 
that strong extreg;alactlc radlo ~ource~ could also be x-my sources near the 

present day llrpit of detectability. IQdssion of x-rays by the aalsxy dwuld 

be comparable dth the radio eadssion, -IDa erg sec'l, gtvlng a flux of 

-Us (4% d2)O1, whexe d - 3 X 

from the galactic center. Ibe flwc ebauld bs --ID4 erg cano2 am-', tsmpereb3.e 

to the measured x-ray -. 
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cps i e  the distance of the so3sr system 

The degradation fips far o eleotroar of initial energy pnc2 due to 
-1 -2 eyn- radiafios~ -30' 7 E aec.  he tirrs due to the 
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inverse coprrptan ef’tect ia obfe;ined f!rom this by settlng H = 3 X log6 gauss, 

of the ages of the aalrr3en. Since the universal energy Wity of x-ray8 

cannot exceed erg emo3, it foUmm that the electron ener~~y  den6lty 

-3 in intergalactic space csnnaf have been maintained BB high as 10 -17 erg em 

oyer the past ;years, and the u e u  inference i s  that tlte present energp 

densiw of electrons in intergalactic space io less than t h i s .  

Protons are degmded by the iLnrerse Compton effect in a +&ne scale 
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